Neonatal colonic perforation is a rarely seen condition. Plain abdominal radiography of a 28-hour newborn consulted for vomiting and bloody stool revealed the presence of subdiaphragmatic free air, which necessitated surgical exploration. Transverse colonic perforation was detected during the exploration, and subsequently, a colostomy and appendectomy were performed. The postoperative follow-up period was uneventful. Necrotizing enterocolitis, Hirschsprung disease, and mechanical obstruction are some of the causes of colonic perforation during the neonatal period. Herein, we have shared a case of colonic perforation in an asphyctic newborn delivered after prolonged labor.
INTRODUCTION
Gastrointestinal perforations during the neonatal period are most frequently seen in the small bowel. Necrotizing enterocolitis (NEC), Hirschsprung disease (HD), anorectal malformations (ARMs), and mechanical obstructions, like intestinal atresias, small left colon syndrome, meconium plaque syndrome, stercoral perforation, idiopathic perforation, cystic fibrosis, and isolated intestinal perforation, are some of the causes of colonic perforation occurring during the neonatal period (1) (2) (3) (4) .
We present a term newborn with a history of birth asphyxia secondary to prolonged labor who was referred with rectal bleeding, and vomiting after 28 postnatal hours, which progressed dramatically with resultant development of colonic perforation.
CASE PRESENTATION
The case was the first live and spontaneously delivered term newborn of a primigravida non-kin mother (28 years old) and father (30 years old). Its birth weight was 3070 g, and the APGAR score was 7/9 (1/5 min.). Because of a history of prolonged labor, his chord blood samples were analyzed, and the measured parameters (pH: 7.08; pCO 2 : 86.3 mm-Hg; lactate 10.6 mmol/L) established the diagnosis of birth asphyxia. He was then hospitalized in the newborn unit and consulted for vomiting and rectal bleeding emerging 28 hours after birth. On physical examination, a moderately distended abdominal wall and hypoactive bowel sounds were detected, and signs of bloody and mucoid stool were noted during the digital rectal examination. . His plain abdominal radiograms revealed the presence of subdiaphragmatic free air, and so, the baby was urgently operated on with the diagnosis of intestinal perforation. Surgical exploration demonstrated diffuse fecaloid material within the abdominal cavity. Intestinal loops were completely dilated and non-peristaltic. The intestinal mesentery was edematous and inflamed with petechial bleeding; foci were detected on the intestinal walls and mesentery of the colon, ileum, and ileocecal region. An area of perforation measuring 3-4 mm in width that was surrounded with a few foci of microperforations on the distal segment of the transverse colon was seen. Patchy areas of impaired blood perfusion on the transverse and descending colon, ileum, and ileocecal regions and intestinal wall erosions on the transverse and descending colon were observed. The appendix was inflamed and edematous, and its blood circulation was impaired. The colon with a detected perforation was resected for nearly 2 cm, and colostomy was constructed. Appendectomy was added to the procedure. His health condition remained at a stable state during the immediate postoperative period; colostomy became functional on postoperative day 1. Oral feeding was initiated on the 10 th postoperative day, and he was discharged on postoperative day 16 without complication.
The histopathology report was as follows: colonic material; ulcerated, necrotizing, and nonspecific chronic inflammation with numerous ganglion cells infiltrating all layers of the intestinal wall; appendi- Case Report citis; and periappendicitis. Written informed consent was obtained from the patient's family.
DISCUSSION
Neonatal colonic perforation is a rarely seen condition with higher morbidity and mortality rates. Hirschsprung disease, NEC, and meconium ileus are the most significant causes of colonic perforation during the neonatal period (1-4).
In HD, intestinal perforation is seen in 3.2% to 4.4% of the cases. It is most frequently seen during the neonatal period. Areas of perforation are most often observed in the colon and appendix. In short-segment and intermediate-length HD, perforation is situated proximal to the transitional zone. However, in total colonic aganglionosis, perforation develops in an aganglionic colon, rather than the terminal ileum proximal to the aganglionic intestinal segment. Perforation related to the HD is frequently seen in long-segment cases or total colonic aganglionosis. Importantly, the transitional zone should be meticulously examined, and a stoma using an appropriate ganglionic segment should be created (2, 4, 5).
In our case, the transitional zone could not be identified during surgical exploration. Rectal biopsy was not performed, but an abundant number of ganglion cells were detected in the resected colonic specimen.
Conditions leading to mechanical obstruction, including imperforated anus, colonic atresia, small left colon syndrome, and meconium plaque syndrome, can result in colonic perforation. Meconium ileus is one of the well-known causes of intestinal obstruction in newborns. In 12%-15% of patients with cystic fibrosis, meconium ileus is found. Perforation develops frequently in the mid-ileum, and colonic perforation is rarely seen (3, 6) . However, none of these conditions was present in our case.
Necrotizing enterocolitis is mostly seen in preterm babies. Its incidence increases in inverse proportion with gestational age; 90%-95% of the patients have been fed before the onset of the disease. Cases with NEC seen in full-term infants constitute 10% of all cases with NEC. In these infants, generally, risk factors, including asphyxia, intrauterine growth retardation, congenital heart disease, congenital hypothyroidism, polycythemia, hyperviscosity, blood exchange, and umbilical artery catheterization, are found. In addition, NEC can develop in normal full-term infants. In preterm infants, most frequently the ileum and jejunum are involved. Intestinal mucosal injuries stemming from low-flow states or hypoxia and related bacterial invasion have been demonstrated as the most important etiological factors in the pathogenesis of NEC.
Decreased mucosal blood supply leads to hypoxic injury in intestinal mucosa cells. Progressive destruction and death of white blood cells cause impairment of the mucosal barrier, which leads to bacterial invasion. Histopathologically, coagulation necrosis, inflammation, and hemorrhagic areas are seen. Prolonged rupture of the membranes, maternal infections, fetal distress, lower APGAR score, recurrent apneic episodes, hypotension, presence of intraumbilical vascular catheter, exchange transfusion, and PDA are some of the conditions leading to low-flow states and hypoxia. In full-term infants, NEC is seen considerably at an earlier stage, which is thought to be related to prematurely initiated formula feeding (2, 4, 5, (7) (8) (9) (10) (11) (12) (13) (14) . As well as in our patient, a history of birth asphyxia secondary to prolonged labor and enteral feeding was elicited.
However, an obvious etiological factor cannot be demonstrated for idiopathic perforation of the colon. Though the role of intestinal ischemia has been frequently reported in its pathogenesis, its precise mechanism is not clear cut. In recent studies, idiopathic perforation has been defined as localized intestinal perforation unrelated to NEC.
Occasionally, it is hard to differentiate between these two conditions. Some previous studies could not demonstrate any statistically significant difference between NEC and localized/ idiopathic perforation with regard to frequency of enteral feeding, mortality rates, perforation times, and clinical presentation. Localized perforation is seen frequently in infants with low or very low birth weights. Researchers have demonstrated a correlation between localized perforation and prenatal indomethacin and intravenous dexamethasone exposure, umbilical artery catheterization, and increased leucocyte counts. None of these etiological factors was present in our case (1, 7, 15, 16) .
We previously assumed a diagnosis of colonic perforation secondary to NEC, in consideration of his history of perinatal asphyxia, early start of enteral feeding, observation of colonic and ileal involvement during surgical exploration, and available histopathological findings, including ulcerating and necrotizing nonspecific inflammation infiltrating through all layers of the intestinal wall. Irrigation of distal intestinal segments of the patient was initiated, and closure of his colostomy was scheduled at 3 months postoperatively. During irrigations performed from the rectum through the distal stoma, unobstructed, easy outflow of the irrigation fluid coming from distal stoma was observed. The patient was scheduled for distal loopographic examination; however, the patient was lost to our follow-up because of the family's settlement in another city.
CONCLUSION
Necrotizing enterocolitis has onset in full-term infants at an earlier stage and frequently involves the colon. It has lower mortality rates in full-term infants when compared with preterm infants, and early diagnosis and prompt intervention are life-saving. 
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